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(54) RADIO DATA COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radio data communication system 
which can improve the use efficiency of a communication line by seleching 
a communication line for packet switching or a communication line for line 
switching. 

SOLUTION: A data communication terminal 1 is connected to the other 
data communication terminal 9 through a communication line for packet 
switching composed of a data communication device 2, a mobile station 3, 
a base station 4, a mobile communication network 5, router devices 61 
and 71, a data processor 10, and a LAN 8. When data that both data 
communication terminals 1 and 9 communicate to each other increase in 
amount, the data communication terminal 1 switches the line to a 
communication line for line switching composed of a data communication 
device 11, a mobile station 12, a base station 13, a mobile communication 
network 14, a digital network 15, a data communication device 16, the 
data processor 10, and the LAN 8 and communicates data to the data 
communication terminal 9. When the amount of data decreases through 
this connection, the line is switched to the communication line path for 
packet switching of the mobile station. 
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Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wireless-data-transmission system which is characterized by providing the following and by which radio 
equipment performs data communication through a packet switched network or a line switching network The 
aforementioned radio equipment is a means to choose automatically whether the communication network which self 
connects is made into a packet switched network, or it is made a line switching network, and to connect, based on the 
amount of data under communication. At least one means among meanses to choose automatically whether the 
communication network which self connects based on the service classification of data communication is made into a 
packet switched network, or it is made a line switching network, and to connect in case the aforementioned data 
communication is performed A means by which communication by the aforementioned line switching network 
changes to the aforementioned packet switched network automatically, and continues communication when 
continuation difficulty or the amount of data under communication decreases 



[Translation done.] 



Page 1 of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation • 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is connected to a mobile communications system 
through a radio circuit from the radio equipment containing a data communication terminal, a data communication 
unit, and a mobile station, and radio equipment is related with the wireless-data-transmission system which may raise 
the use efficiency of a radio circuit and a digital network communication line in the mobile communications system 
which performs other terminals and data communication through a radio circuit in more detail about the wireless-data- 
transmission system which performs data communication via this mobile communications system. 
[0002] 

[Description of the Prior Art] In the wireless-data-transmission system connected by the conventional line switching 
As shown in drawing 6 , it connects with a mobile station 3 through a data communication unit 2 from the data 
communication terminal 1. Connect with a base transceiver station 4 through a radio circuit from a mobile station 3, 
and it connects with a data communication unit 7 through the mobile communications network 5 and a digital network 
6 from a base transceiver station 4. It connects with the data communication terminal 9 of another side through LAN 
(Local Area Network)8 from a data communication unit 7, and bidirectional data communication is performed among 
both the data communication terminals 1 and 9. 

[0003] The data communication terminal 1 is a portable notebook computer, and the data communication terminal 9 
assumes the database server currently installed in the place of business etc. here. The function of a dial-up router also 
possesses the data communication unit 7, and processing, authentication processing of a user, etc. to the allocation 
demand of IP from the data communication terminal 1 are performed. The data transmission control protocol for 
transmitting data is carried in the data communication unit 2 and the data communication unit 7, and quality data 
communication between the data communication terminal 1 and the data communication terminal 9 is realized. For 
example, with a data transmission control protocol, PIAFS (PHS Internet Access Forum Standard; PIAFS) 
standardized in order to offer the data transmission services of PHS from April, 1997 hits it. Thereby, quality data 
communication stabilized also under radio environment can be performed. As for a mobile station 3, a channel is set up 
in a base transceiver station 4 and a radio line switching communication line. 

[0004] The call connection sequence connected by the conventional line switching is explained with reference to 
drawing 7 . In this drawing, a data communication unit 2 receives the data communication start demand from the data 
communication terminal 1, and performs a call connection demand to a mobile station 3. A mobile station 3 sends out 
the allocation demand signal of the radio circuit of line switching to a base transceiver station 4, and assigns by a base 
transceiver station 4 searching the radio circuit which satisfies radio circuit quality to a mobile station 3. Thus, 
establishment of a radio circuit is performed among mobile stations 3 and the base transceiver stations 4 concerned 
concerned. A base transceiver station 4 establishes the channel of line switching through the move digital network 5 
and a digital network 6 between data communication units 7 after establishment of a radio circuit. Call connection 
operation is completed by establishment of the above radio circuit and a digital network communication line. 
[0005] Although the channel of the line switching for performing data communication by method which was described 
above is set up and data communication is started between data communication terminals, in the conventional data 
communication, it will be held until the radio circuit and digital network communication line for the once established 
data communication have the data communication end demand from a user. 

[0006] Next, the system configuration of the wireless data transmission connected by the conventional packet 
switching is explained with reference to drawing 8 . In this drawing, the data communication terminal 1 by the side of a 
mobile station, and the data communication terminal 9 which is performing data communication It connects by the 
router equipment 61 connected to the mobile communications network 5 with which the base transceiver station 4 and 



1 



Page 2 of 7 



the base transceiver station 4 concerned are held, and the mobile communications network 5 concerned, the router 
equipment 61 concerned, and the dedicated line. It connects through the router equipment 71 which communicates by 
countering with the router equipment 61 concerned, and LAN (Local Area Network)8 to which the router equipment 
71 concerned is connected further. Processing, authentication processing of a user, etc. to the allocation demand of IP 
from the data communication terminal 1 are offered as a function of a base transceiver station 4. The packet data 
transmission control protocol for transmitting data is carried in the data communication unit 2 and the base transceiver 
station 4, and quality data communication performed between the data communication terminal 1 and the data 
communication terminal 9 is realized. As for a mobile station 3, a channel is set up in a base transceiver station 4 and a 
radio packet switching communication line. 

[0007] The call connection sequence connected by the conventional packet switching is explained with reference to 
drawing 9 . In this drawing, a data communication unit 2 receives the data communication start demand from the data 
communication terminal 1, and performs a call connection demand to a mobile station 3. A mobile station 3 sends out 
the allocation demand signal of the radio packet communication circuit of packet switching to a base transceiver station 
4, and a base transceiver station 4 assigns a radio packet communication circuit to a mobile station 3. Thus, 
establishment of a radio packet communication circuit is performed among mobile stations 3 and the base transceiver 
stations 4 concerned concerned. Thus, call connection operation is completed by establishment of a radio circuit and a 
digital network communication line. The data from the data communication terminal 1 are sent to a mobile station 3 
through a data communication unit 2 by the above operation, it is sent out from a mobile station 3, and the packet data 
received in a base transceiver station 4 are sent to the data communication terminal 9 via the mobile communications 
network 5, the router equipments 61 and 71, and LAN8. 

[0008] In the wireless data transmission connected by the conventional packet switching, if the number of users which 
is performing data communication increases in order to use one radio packet communication circuit with two or more 
mobile stations of the same base station subordinate, a per capita effective data transmission rate will fall. 
[0009] 

[Problem(s) to be Solved by the Invention] In the conventional data communication, the communication line connected 
by the line switching for the once established data communication will be held until there is a data communication end 
demand from a user. Therefore, while the user is perusing received data, even when there is time when data are not 
transmitted and received in the radio circuit and digital network communication line which have been established like a 
data communication call of Internet access like WWW, a radio circuit and a digital network communication line are 
held, and there is a trouble that the use efficiency of a radio circuit and a digital network communication line falls. 
[0010] Moreover, in the data communication connected by packet switching, in order to use one radio packet 
communication circuit with two or more mobile stations of the same base station subordinate, when the number of 
users which is performing data communication increases, there is a trouble that a per capita effective data transmission 
rate falls. 

[001 1] this invention was made in view of the above, and the place made into the purpose is by changing whether the 
communication line of packet switching is used, or the communication line of line switching is used to offer the 
wireless-data-transmission system which may improve the use efficiency of a communication line. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention according to claim 1 In 
the wireless-data-transmission system by which radio equipment performs data communication through a packet 
switched network or a line switching network the aforementioned radio equipment [ whether the communication 
network which self connects is made into a packet switched network based on the amount of data under 
communication, and ] In or when [ a means to choose automatically whether it is made a line switching network, and to 
connect and when the aforementioned data communication is performed ] [ whether the communication network which 
self connects is made into a packet switched network based on the service classification of data communication, and ] 
At least one means and communication by the aforementioned line switching network whether it is made a line 
switching network among meanses to choose automatically and to connect Or continuation difficulty, Or when the 
amount of data under communication decreases, let it be a summary to have had a means to have changed to the 
aforementioned packet switched network automatically, and to continue communication. 

[0013] If it is in this invention according to claim 1, radio equipment Whether a communication network is connected 
to whether it connects with a packet switched network, and a line switching network based on the amount of data under 
communication [ whether it changes alternatively and ] Or whether based on the service classification of data 
communication, it changes alternatively whether it connects with a packet switched network, or it connects with a line 
switching network When it carries out at least by one side and communication by the line switching network becomes 
continuation difficulty further, or when the amount of data of communication by the line switching network decreases, 
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in order to change to a packet switched network and to continue communication, A radio circuit and the circuit use 
efficiency of a digital network can be improved, and system-wide call loss can be reduced. 
[0014] Radio equipment is the wireless-data-transmission system which performs data communication through a 
packet switched network or a line switching network, moreover, the aforementioned radio equipment The means which 
changes alternatively whether the communication network which self connects based on the amount of data under 
communication is made into a packet switched network, or it is made a line switching network, The means which 
changes alternatively whether the communication network which self connects based on the service classification of 
data communication is made into a packet switched network, or it is made a line switching network in case the 
aforementioned data communication is performed, When communication by the aforementioned line switching 
network becomes continuation difficulty, or when the amount of data of communication by the line switching network 
decreases, you may have a means to change from a line switching network to a packet switched network, and to 
continue communication. 

[001 5] Radio equipment is the wireless-data-transmission system which performs data communication through a 
packet switched network or a line switching network, moreover, the aforementioned radio equipment The means which 
changes alternatively whether the communication network which self connects based on the service classification of 
data communication is made into a packet switched network, or it is made a line switching network in case the 
aforementioned data communication is performed, When communication by the aforementioned line switching 
network becomes continuation difficulty, or when the amount of data of communication by the line switching network 
decreases, you may have a means to change from a line switching network to a packet switched network, and to 
continue communication. 

[0016] In this case, since radio equipment is changed to a packet switched network and continues communication when 
it changes alternatively whether it connects with a packet switched network based on the service classification of data 
communication, or it connects with a line switching network and communication by the line switching network 
becomes continuation difficulty, or when the amount of data of communication by the line switching network 
decreases, it can improve a radio circuit and the circuit use efficiency of a digital network, and can reduce system-wide 
call loss. 
[0017] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained using a drawing. 
Drawing 1 is drawing showing the wireless-data-transmission structure of a system concerning 1 operation form of this 
invention. In the wireless-data-transmission system shown in this drawing, the data communication terminal 1 is 
constituted so that it may connect with a mobile station 3 through a data communication unit 2 or may connect with a 
mobile station 12 through a data communication unit 1 1, and it consists of mobile stations 3 so that it may connect with 
base transceiver stations 4 or 13 through a radio circuit. Moreover, from a base transceiver station 4, it connects with a 
data processor 10 through the mobile communications network 5, router equipment 61, a dedicated line, and router 
equipment 7 1 , and connects with the data communication terminal 9 of another side through LAN 8 from a data 
processor 10. Furthermore, from a base transceiver station 13, it connects with a data processor 10 through the mobile 
communications network 14, a digital network 15, and a data communication unit 16, and connects with the data 
communication terminal 9 of another side through LAN8 from a data processor 10. In addition, in the above-mentioned 
composition, although the data communication terminal 1, data communication units 2 and 1 1, and mobile stations 3 
and 12 constitute the radio equipment of this invention In this composition, a data communication unit may be built in 
in a data communication terminal, and Moreover, you may be what constitutes the radio equipment of one apparatus 
which summarized all of a data communication terminal, a data communication unit, and a mobile station as 1 
equipment, each function of these equipments is included in which equipment, it is not a problem how it is constituted 
and it comes out not to mention being what should, in short, just possess data communication facility, terminal 
capabilities, and the mobile station function Furthermore, the function of a mobile station may be built in a data 
communication terminal, for example, you may constitute like a Personal Digital Assistant like PDA. 
[0018] The data communication terminal 1 specifically expresses a mobile personal computer, and is a small and 
portable personal computer, a data communication unit 2 is connected to it ~ having ~ between base transceiver 
stations 4 ~ radio packet data - high - reliable radio packet communication is performed For example, as a data 
transmission control protocol in a radio packet communication circuit, there is LAPPR (electronic-intelligence 
communication society IEICE TRANS.COMMUN. and VOL.E80-B, NO.8 Aug.1997, pp.1 192-1 197) etc., and this 
protocol etc. is mounted in a data communication unit 2. A mobile station 3 carries out the radio relay of the radio 
packet data transmitted and received between a data communication unit 2 and a base transceiver station 4. Moreover, 
the mobile station 3 possesses the function of a radio packet access control, and radio packet data are transmitted [ in 
order to transmit and receive radio packet data ] among base transceiver stations 4 and received efficiently. In the 
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existing radio packet communication service, the radio packet data received in the base transceiver station 4 are sent to 
the router equipment 71 connected through router equipment 61 and a dedicated line concerned through the router 
equipment 61 currently installed in the mobile communications network 5. Here, routing of radio packet data is set up 
so that the radio packet data from a mobile station 3 may be beforehand sent to the equipment in the mobile 
communications network 5 via router equipment 61 to router equipment 71 . The packet data sent to router equipment 
71 are sent to a data processor 10, and reach to the data communication terminal 9 via LAN8. 
[0019] Although the above is packet data flow, with this operation gestalt, the data communication connected by line 
switching is also dealt with. The data flow at that time is explained. The data communication unit 1 1 and mobile 
station 12 which perform data communication of line switching are connected to the data communication terminal 1 . A 
mobile station 12 performs call connection processing of line switching among base transceiver stations 13, and sets 
the radio channel of line switching as it. The base transceiver station 13 concerned sets up the digital network 
communication line specified by the arrival-of-the-mail number received from the mobile station 12 in the 
aforementioned call connection processing at the same time it sets up a mobile station 12 and a radio channel 
concerned. By doing so, the data sent out from the data communication terminal 1 are sent to a data communication 
unit 16 via a data communication unit 1 1, a mobile station 12, a base transceiver station 13, the mobile 
communications network 14, and a digital network 15. Furthermore, the data sent to the data communication unit 16 
are sent to a data processor 10, and reach to the data communication terminal 9 via LAN8. Between a data 
communication unit 1 1 and a data communication unit 16, even if degradation of the communication quality in a radio 
circuit occurs, data transmission can be done with high quality by the data transmission protocol mounted in both 
equipments. For example, as a data transmission protocol, there is PIAFS (PHS Internet Access Forum Standard; 
PIAFS) standardized by the PHS Internet access forum in April, Heisei 9. Since this protocol is a data transmission 
protocol applied to communication of line switching, it differs from Above LAPPR. 

[0020] Here, when the data communication unit 2 and the data communication unit 1 1 may be united, for example, it 
has become one apparatus by the PC card type, even if the number of PC card slots of the data communication terminal 
1 which is a mobile personal computer is one, mounting of this invention method is possible and a merit has the 
direction of the thing of one apparatus to a user. Furthermore, the mobile station 3 and the mobile station 12 may also 
be united, and since a user does not need to have two sets of terminals and does not need to walk, the direction of it 
becomes possible [ improving the portability of a terminal ]. 

[0021] Next, with reference to the call connection sequence shown in drawing 2 , an operation of the operation gestalt 
shown in drawing 1 is explained. Now, an originating connection is carried out from the data communication terminal 
1 to the data communication terminal 9, and it considers transmitting data to the data communication terminal 9 from 
the data communication terminal 1. First, before starting data communication, at the time of a data communication 
start, a data link is established by the packet circuit. The packet circuit has the feature to which a signal is not sent out 
between non-railroad sections, unless the data actually transmitted and received are generated, even if it establishes a 
data link. Furthermore, since the environment always connected to the data link establishment place, for example, an 
electronic mail server etc., can be made, even if the data link is established via radio, the user who has established this 
data link can offer environment which is connected to LAN of a cable, and can get the newest information at any time. 
When the data communication in line switching as shown in drawing 6 mentioned above was used, from the user, by 
line switching, the communication line was established and it was being confirmed whether there would be any newest 
information each time. 

[0022] In order to perform data communication, a data communication start demand signal is sent out to a data 
communication unit 2 from the data communication terminal 1 . At this time, the information on a purport that the data 
communication terminal 1 performs data communication by packet switching is included in the data communication 
start demand signal concerned. 

[0023] The data communication unit 2 concerned gives the call connection demand of packet switching to a mobile 
station 3. Furthermore, a mobile station 3 notifies the allocation demand of a radio packet communication circuit by the 
radio packet communication circuit allocation demand signal to a base transceiver station 4. A base transceiver station 
4 assigns a radio packet communication circuit to a mobile station 3 by the radio packet communication circuit 
allocation signal. By carrying out like this, a radio packet communication circuit is established between a mobile 
station 3 and a base transceiver station 4. If a radio packet communication circuit is established between a mobile 
station 3 and a base transceiver station 4, a mobile station 3 will notify a call connection completion signal to a data 
communication unit 2, and a call connection completion signal will be further transmitted to the data communication 
terminal 1 . 

[0024] As mentioned above, an end of establishment of a packet communication circuit starts data communication 
between the data communication terminal 1 and the data communication terminal 9. As for the data sent out from the 
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data communication terminal 1, a data communication unit 2 is sent to a base transceiver station 4 through the through 
mobile station 3. Since it goes via between non-railroad sections and the error accompanying radio quality degradation 
arises, the data concerned are equipped with the control procedure of the error recovery generally generated by the 
radio circuit. The control procedure of the error recovery concerned will be performed between a data communication 
unit 2 and a base transceiver station 4. The data with which control of error recovery was performed are sent to the 
mobile communications network 5 from a base transceiver station 4. Since it is set up within the mobile 
communications network 5 that the data beforehand transmitted from the mobile station 3 are sent to router equipment 
61 , the data sent to the mobile communications network 5 are sent to router equipment 61 . Since router equipment 61 
is connected to router equipment 71 through the dedicated line, the data concerned reach to router equipment 71 . 
Router equipment 71 is connected to a data processor 10, and the data concerned will be sent out to a data processor 
10, and will be further sent to the data communication terminal 9 via LAN8. 

[0025] The data processor 10 is performing routing control of data. Specifically, the data received from router 
equipment 71 are data of TCP/IP, and the device address in the computer network generally called IP address 
accompanies TCP/IP data. A data processor 10 can read an IP address in these TCP/IP data, and can distinguish 
whether data are sent to the equipment of an IP address of what. Here, the IP address of the data communication 
terminal 1 is 1, and supposing the IP address of the data communication terminal 9 is 2, if the IP address of a 
transmission place is 2, it can distinguish that it is TCP/IP data to the data communication terminal 9 from the data of 
TCP/IP which the data processor 10 received. Above, generally, although the data transmission to a data processor 10 
from the data communication terminal 1 has been described, if an exchange of reverse data, i.e., the data transmission 
to the data communication terminal 1 from a data processor 10, is not performed correctly, data communication is 
impossible. Generally, when starting communication of TCP/IP, communication is started after exchanging mutually 
the IP address of the equipment with which TCP/IP data are transmitted and received. Therefore, a data processor 10 
can get to know the IP address of the equipment which deciphers the IP address of a transmission place and is 
performing TCP/IP communication mutually from the TCP/IP data received from LAN8. For example, in a previous 
example, it turns out that what is necessary is for a data processor 10 to be able to know performing TCP/IP 
communication between the equipment of IP address 1 and IP address 2, i.e., the data communication terminal 1 and 
the data communication terminal 9, and to acquire a transmission place IP address from the TCP/IP data received from 
LAN8, and just to carry out routing of the TCP/IP data to the circuit of router equipment 71 when it is this IP address 
1. 

[0026] As stated above, the data processor 10 deciphered the transmission place IP address from the received TCP/IP 
data, and has achieved the function of the switch for transmitting data to the equipment of a transmission place 
correctly. 

[0027] The data communication terminal 1 is supervising the amount of data transmitted and received between data 
communication units 2 by the fixed time interval, and it is supervising whether it is over the set point with which the 
amount of data concerned is beforehand set as the data communication terminal 1. For example, when the amount of 
data transmitted and received within 1 second, then the surveillance time concerned in the time interval of surveillance 
when the set point concerned is 10 kbit/s is 10 or more kbits, the set point is exceeded that is, judged that traffic is size. 

[0028] Next, the operation at the time of judging that the observed amount of data exceeded the set point in the data 
communication terminal 1 with reference to the connection sequence shown in drawing.3 is explained. In this case, the 
data communication terminal 1 sends out a data communication start demand signal to a data communication unit 1 1 . 
At this time, the information on a purport that the data communication terminal 1 performs data communication by line 
switching is included in the data communication start demand signal concerned. 

[0029] The data communication unit 1 1 concerned gives the call connection demand of line switching to a mobile 
station 12. Furthermore, a mobile station 12 notifies the allocation demand of the radio circuit of line switching by the 
radio circuit allocation demand signal to a base transceiver station 13. A base transceiver station 13 assigns the radio 
circuit of line switching to a mobile station 12 by the radio circuit allocation signal. By carrying out like this, the radio 
circuit of line switching is established between a mobile station 12 and a base transceiver station 13. While the base 
transceiver station 13 concerned performs establishment of a mobile station 12 and a radio circuit When a 
communication line is established and establishment of a communication line is completed between data 
communication units 16 in the procedure of line switching to the mobile communications network 14 and a digital 
network 15, a data communication unit 16 The signal of call connection completion is sent out to a digital network 15, 
and the signal of this call connection completion is further transmitted even to the data communication terminal 1 via 
the mobile communications network 14, a base transceiver station 13, a mobile station 12, and a data communication 
unit 1 1 . It is made such and the communication line of line switching is set up between the data communication 
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terminal 1 and a data communication unit 16. 

[0030] Here, when a data communication unit 1 1 gives the call connection demand of line switching to a mobile 
station 12, a mobile station 12 performs the allocation demand of the radio circuit of line switching to a base 
transceiver station 13 further and the radio circuit which can be assigned does not exist [ a base transceiver station 13 ] 
to a mobile station 12, a base transceiver station 13 notifies that allocation of a radio circuit cannot be performed to a 
mobile station 12. Although it becomes call loss in the communication connected only by the conventional line 
switching when allocation of a radio circuit is improper, communication is continued by the already established packet 
communication circuit in this method. Therefore, although a throughput falls, it is not in call loss with a bird clapper. 
[003 1] As mentioned above, after establishment of the communication line of line switching is completed between the 
data communication terminal 1 and a data communication unit 16, the data communication terminal 1 changes so that 
the data sent out to the data communication unit 2 may be sent out to a data communication unit 1 1 . The data sent to 
the data communication unit 1 1 are sent to a data communication unit 16 via a mobile station 12, a base transceiver 
station 13, the mobile communications network 14, and a digital network 15. Since it goes via between non-railroad 
sections and the error accompanying radio quality degradation arises, the data concerned are equipped with the control 
procedure of recovery of the error generally generated by the radio circuit. The control procedure of the error recovery 
concerned will be performed between a data communication unit 1 1 and a data communication unit 16. For example, 
there is PIAFS (PHS Internet Access Standard; PIAFS) etc. as a control procedure of this error recovery. The data with 
which error recovery processing was performed will be sent to a data processor 10 from a data communication unit 16, 
and will be further sent to the data communication terminal 9 via LAN8. 

[0032] Thus, after the communication line of line switching is established, a packet communication circuit will be used 
for the data which communicate between the data communication terminal 1 and the data communication terminal 9, 
and they will be changed from what was transmitted and received to what is transmitted and received until now using 
the communication line of line switching. Furthermore, a data processor 10 recognizes having received the same 
TCP/IP data of the transmission place IP address received from router equipment 71 from the data communication unit 
16 until now, and it changes it so that the data transmitted and received between the data communication terminal 1 
received from LAN8 and the data communication terminal 9 may be transmitted to a data communication unit 16. In 
this case, since the data sent out from the data communication terminal 1 are sent to a data communication unit 1 1 and 
a data processor 10 sends out the data from LAN8 to a data communication unit 16, transmission and reception of data 
are not performed on the communication line of packet switching. Since the communication by packet switching does 
not require telex-rate gold when transmission and reception of data are not performed, since it is **** accounting, it 
does not need to release the communication line of packet switching. 

[0033] Furthermore, the data communication terminal 1 is supervising the amount of data transmitted and received 
between data communication units 1 1 after starting data communication using the communication line of line 
switching by the fixed time interval, and it is supervising whether it is less than the set point with which the amount of 
data concerned is beforehand set as the data communication terminal 1 . For example, when the set point concerned is 
10 kbit/s and it is [ it has judged whether the amount of data transmitted and received within 1 second, then the 
surveillance time concerned in the time interval of surveillance is 10 or less kbits and ] less than the set point, it is 
judged that traffic is smallness. 

[0034] Next, the operation at the time of judging that the observed amount of data was less than the set point in the 
data communication terminal 1 with reference to the connection sequence shown in drawmg.4 is explained. In this 
case, the data communication terminal 1 sends out a data communication end demand signal to a data communication 
unit 11. 

[0035] The data communication unit 1 1 concerned performs the call release request of line switching to a mobile 
station 12. Furthermore, a mobile station 12 notifies the release request of the radio circuit of line switching by the 
radio circuit release request signal to a base transceiver station 13. When a base transceiver station 13 receives the 
release request of the radio circuit from a mobile station 12, it is the procedure of line switching to the mobile 
communications network 14 and a digital network 15. When the release request of a communication line is performed 
and release of a communication line is completed between data communication units 16, the mobile communications 
network 14 The signal of the completion of communication line release is sent out to a base transceiver station 13. 
further in this completion of communication line release It is sent to a mobile station 12 and the signal of the 
completion of call release is sent out from a mobile station 12 to a data communication unit 1 1, and from a data 
communication unit 11, the signal of a data communication end response is sent to the data communication terminal 1, 
and it is made such. The communication line of line switching is released between the data communication terminal 1 
and a data communication unit 1 6. 

[0036] As mentioned above, after release of the communication line of line switching is completed between the data 
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communication terminal 1 and a data communication unit 16, the data communication terminal 1 changes so that the 
data sent out to the data communication unit 1 1 may be sent out to a data communication unit 2. Via a mobile station 3, 
a base transceiver station 4, the mobile communications network 5, router equipment 61, and router equipment 71, the 
data sent to the data communication unit 2 will be sent to a data processor 10, and will be further sent to the data 
communication terminal 9 via LAN8. 

[0037] Thus, after the communication line of line switching is released, the communication line of line switching will 
be used for the data which communicate between the data communication terminal 1 and the data communication 
terminal 9, and they will be changed from that by which data were transmitted and received to that by which data are 
transmitted and received until now using the communication line of packet switching. Furthermore, a data processor 10 
recognizes having received the same TCP/IP data of the transmission place IP address received from the data 
communication unit 16 from router equipment 71 until now, and it changes it so that the data transmitted and received 
between the data communication terminal 1 received from LAN8 and the data communication terminal 9 may be 
transmitted to router equipment 71. In this case, since the communication line of packet switching is already 
established, it is not necessary to establish the communication line of packet switching again. 
[0038] Although the amount of data observed at a fixed interval is performing change control of the communication 
line of packet switching and line switching in the above-mentioned example, this control can also be changed 
according to the kind of data transmission services which operate at the data communication terminal 1 . Hereafter, an 
example is mixed and explained. 

[0039] When performing data communication, two or more data transmission services to demand exist. For example, 
there are various data transmission services, such as electronic mail service, WWW access service, and file transfer 
service. In order to discriminate this service, by communication of TCP/IP, data transmission services are 
discriminated by the port number set as the port number field of a TCP header as shown in drawing 5 . For example, it 
is 20, if it is electronic mail service (Simple Mail Transfer protocol), it is a port number 25 and WWW access service 
(HTTP) and it is 80 and file transfer service (File Transfer protocol). That is, the data communication terminal 1 can 
read the transmission place port number set as the TCP header of the TCP/IP frame on which data communication is 
performed, and can recognize the service classification which is performing data communication by this transmission 
place port number. Then, it is possible to choose the optimal communication line for the service according to the 
service classification of this data communication. For example, if it is Telnet service for accessing to the few electronic 
mail service and the few host computer of the amount of data, the communication line of packet switching will be 
chosen and the communication line of line switching will be chosen with WWW access service and file transfer service 
with much [ conversely ] amount of data. 
[0040] 

[Effect of the Invention] As explained above, while changing alternatively whether radio equipment is connected to 
whether it connects with a packet switched network, and a line switching network based on the service classification of 
data communication based on the amount of data under communication according to this invention Furthermore, since 
it changes to a packet switched network and communication is continued when communication by the line switching 
network becomes continuation difficulty, or when the amount of data of communication by the line switching network 
decreases, a radio circuit and the circuit use efficiency of a digital network can be improved, and system- wide call loss 
can be reduced. While the user is perusing received data like a concrete for example, data communication call of 
Internet access like WWW, when there is time when data are not transmitted and received in the communication line of 
the established line switching, in order to use the communication line of packet switching, a radio circuit and the circuit 
use efficiency of a digital network improve, and it becomes possible to reduce system-wide call loss. Moreover, in the 
communication line of line switching, although time accounting is carried out, since it changes to the communication 
line of packet switching while transmission and reception of data are not performed or only transmission and reception 
of the very few amount of data are performed, reduction of connection-fees gold is also expectable. Furthermore, since 
the environment where the user is always connected to the data link establishment place, for example, an electronic 
mail server etc., by establishing a data link by the communication line of packet switching can be made, even if the 
data link is established via radio, there is an advantage [ it is possible to offer environment which is connected to LAN 
of a cable, and ] which can get the newest information continuously. 
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^3t<~>tt, ICLANSSgilT, T-*-^iiffS*9 

[0 0 3 2] JlCD.fcsKLT, x-^ilff®* 1 tf— 

afsiPiii^iSiSLfc^t;. /ty<v hafiiEi^4 

&s. f-^®18110tt, ;u-37g 

17 i^e,§t LT^tzmmft iptki/xohdtc 

P/I P^-^^^-^affgSl 6i5^§flLfc^t 
*B»U LAN8^bflanT-^HIS*l tf 

- ^ mm as* 9 mjTasft ^n?.f- * s x - ^ aft 
mm z>&5\ztyQmxz>. x- 

1 1 ^m^n. SfcLAN8A^Of-^ll x-^«L 
IStl O/dSf'-i'Iflgil e'sStm-fSfc*, 

<7 h^©amt5]^±TB, x-^costsfsBfrfen^ 
[0033] Mtc x-^afi«*i«. (5i^^©a 



asii i towTjais(3Sft*x-^s* -j&siww 
ht^«lt430, aKx-^s^j&x-^asas* 

fil/THS. HAtf, S»KSii*U Okb i t/st 

is»©i5miiiji«si 8>t-rn«, 

BtPaWcSSlf Sn5f-^I*U 0 k b i t«m 
[0 0 3 4] 'A\Z. H4K*-r«sa!>'-dr>^*#BHU 

srTiu o tz t. mm l fc«^©f^ffl \z -o ^-cmmr 
ti l^-^am^Ts^^ojsiuiSff-s. 

[0 0 3 5] SSf-^I©8S 1 1 a. &gfrtt 1 2 C 

@»SE*©i*»*fi**fT5. mic^iij^i 2ii mm 
mmmi 3i:^ut, isiisg&coftittafeimttottttg 

Jgl 3(1 &EbJgl 2*>S©aiSaraiHliR©»;ttgjR* 
SfitSi. »Ifl»l 4*J;^v^;PiPl 5 iZ)d 
LT, H1IX«©#)BT, aft|5H8©0lifcS**ffV». 

f-^Mgi 1 6 t©iBiTamiBii»o«¥**^7-rs 

i^p?#ttfS7©«^a«amsn. ^-*a 
tssi l^s^-^am^i^r-^arai^jsg 
om^^s?.n. -smut, mmtcmvmmmm 

**5*-^afSSI* 1 tr-^MSl 1 6 ©IHjTtfittS 

nil. 

[0 0 3 6] £X±.<D£olZ. x-^aff«*l tr-* 
aft SB 1 6 ©WT|BI*SE«ioami5IiR©»«!4*»7T 

D#x.*fT5o T f -^affSB2-\ji6nfcx-^tt. 

^»J^3, »li^*«J^4, MIii5, ;p-^gfi6 

6n. Jg{CLAN8Sr^SLT. x'-^aff ^* 9 
t>t\Z>Z\t\Zt£& a 

[0 0 3 7] Z\<D£?IZVT> r-^II«*Uf- 

v h5?«W>ate|HItt&ffl^T, ^-^OSISftSnSfe 

10B, ^JT, x-^affSBl 6^&S<3 IT^fc 
mt9c I P7H1/XCPUTCP/ I Pf-3'$;i'-? 
SB 7 1 a>5§m LfcJlt&BjStb. LAN8^e»S(B 

i-5t-^ki**i ix-^afa^^gcDW-eiisft 
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coo38] ±ie«^jt-«. n>ry v^mtmm^<D 
mm\p\u<DV)mmm z -jew mx-mm-f z> ^ itit 

-^Sff 1t-EX£>fiSII J; 0 ^ D#*.-S> d t WtlT 

[0039] ^-9mm*ftom&, g#-f&T-'-^a 

WtZtcmz. TCP/ I PWffiffiTii. a5(C75TJ; 

■5 t c p -\ y y (d h m^mm \z l t t» s # - 

r- S^Tf- 9 MS U— t: X CD^giJ £ff o Tl^. 
tt\ S^-JUt- fx (Simple Mail Transferror 
T^nil #-hft^2 5, wwwr^-tx-y— 
k'X (HTTP) T&n«. 8 0, 7 7-r;ufeit-y— h* 
X (File Transfer zfubnil) TStlli, 2 0tfto 
Tl>5. OSD, x-^a<f 1 te, ^-^fflff^ff 
btlSTCP/ I P71/- AOTCP'N-y^CSSLT 

^-^aft^T oTVi*U— t*X«55"J&^S-f 

;m— kx^*x hn>k°;i-3"\.7^-fexf 2>fztb<D 

Te 1 ne tf-k'XTSnil A°y>y h3£&cDiIffi ® 
[0 0 4 0] 

mm f co 9 & iz i^'t & <t xs/ £ tt^*- 9 am cd 
u— tf x asij c £ a° -7 h k mm 
Tzfr&z^imm&mmizmmr&fr&Mnmztyir) 
m^tt^\z. mizmm^mmiz^^mimmmmm 
\z u -} tz & % w it mm^mm \z & s mm <d ^- 9 m 
tmmLtzm^. bxmmizwvw^Tmmzm 
m-rzc>T\ mMm^is^zSv-'^9 jum^mummmm 

7 9±X(D^-9mm^-<DiioiZ. 3.-*ftf%im ; T-9 
©HIJg*L-TH*|B|3$, 5S^LTV^(5I^32mc9am|51 



i?9)m<D\p\&fflm%>mtffa±L. ->x^A±&roiqM* 
sodt> \°immmn&<Di&mhw&-T:%Zo sec 

-y h^CDami51^Tx-^ l J>^^*vfr-5^i:T, 

a— *m, ^-^u >wsl%. maw?. mTt-ji-v 
-/m\zi%migm2nT^zmi&zftz> ^t^ts; 

wss© lan cs«snTi>5 «t e> ftiaatsiitt-r § - 

[Hffiro^Wi^] 

[si] *fsw© 'mmmmz%^Mm^-9mm->7, 

[0 2] 0 1 t^T^x-^afi^x^Atc^tt-Sii? 

[03] 01 izttmMT-ymmz/ZT&iz&tfz® 
m^cm <d a m ipftict tt«aa & ~> - y > x +• - 1- t 

[04] 0 1 (C^T*^-^a«vX^A(Cfetj-3(pI 

isx^ co a ft ra^Ma ^ -> - y > x + - h t 

[0 5] T C P 7 l/-A05i)*SaWt 5 t»©HT?» 

[0 6] &&<Dm&&&<Dm»5 t -9mm->z : r&G>m 
[07] 06 iz^-rmm^-ymm^x^A^mmm 

[08] ffi*fl)/^y h^»*E^-^jaff->x^A 
[0 9] 0 8 Ilitiiif-^Ii^XfACTfSijl!! 

a^7r<-r->— y>x^— hT$>-5. 

i, 9 f-9mm^M 
2,11 -x-^affi^M 

3,12 

4 , 13 AUgSifejid 

5,i4 ^«ja«^ 

8 LAN 

1 0 f-^»Igl 

1 5 fj9)im 
6 1,71 )i—9mm 
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